Guinea pig neutrophils contain membrane-bound and soluble phosphatases that catalyze the dephosphorylation of innsitol (1,4,5)-trisphosphate [Ins(1,4,5)P3]. The activities were 5.1 ± 0.2 and 1.3 ± 0.2 (SD; n = 5) nmoles phosphate (Pi) released/min/107 cell equivalents, respectively.
pH 7.35) (26) at 37'C. After 10 mm, 2.0 ml of a 20 mM solution of DBSA was added to the mixture, and the reaction was allowed to proceed for 20 mm. The reaction was terminated by adding 5.0 ml of ice-cold saline containing albumin (30 mg/mI), along with rapidly chilling the flask in ice water. The cells were collected by centrifugation at 500 x g for 5 mm at 4'C and washed in 10 ml ofice-cold saline containing albumm (6.0 mg/mI). This was followed by a second wash in saline alone (10 ml). The final pellet was re-suspended in Buffer C (10 ml) and the 100,000
x g subcellular fractions were prepared as descried above. The cytochemical reactions were carried out in 5.0 ml of the ceriumcontaining media for a total of 1 hr at 37'C with gentle agitation (the cells were pelleted and re-suspended in fresh cytochemical medium after 30 mm). They were subsequently processed for electron microscopy as previously de- and spun at 240 x g (10 mm) to obtain the debris fraction. The supernatant was spun at 27 ,000 x g (20 mm) to obtan the granule fraction, and then at 100,000
x g (1 hr) to obtain the post-granule fraction.
The fraction that remained was termed "cytosolic fraction."
Miscellaneous
Procedures. Figure  1A ).
Phosphatases
Levamisole phatase at neutral pH ( Figure  1B) , which was optimal for this enzyme ( Figure  3 ; see below lP3, inositol (1,4,5) The "modified cytochemical medium" described in Materials and Methods employed conditions that were less optimal for alkaline phosphatase (i.e., pH 7.8, 0.20 mM 3.glycerophosphate) than those utilized in Figure  5 . These conditions may thus reduce the reaction within the vesicles and prevent a massive accumulation ofproduct.
As noted above, we utilized 3-glycerophosphate in the majority of these studies because Ins(1,4,5)P is extremely expensive. Moreover, 3-glycenophosphate gave a more intense staining pattern (see below).
The cytochemical localization of the membrane-bound phosphatase with the modified cytochemical medium and the effects of DBSA on that activity are presented in Figure 6 . Unpermeabilized neutnophils exhibited reaction product only on the surface ofthe cell( Figure  6A ), and this reaction was blocked by pre-treating the cells with 4.0 mM DBSA for 20 mm at 37#{176}C before staining ( Figure   6C ). In contrast, permeabilized cells not treated with DBSA exhibited staining both at the surface and on a population of granules ( Figure  6B ). As suggested, staining in the latter locales was now frequently associated with the membrane. Pne-treating intact cells with DBSA as described above blocked the reaction on the surface ( Figure 6D ), but did not affect the staining ofthe granules on subsequent penmeabilization ofthe cells with 0.001% (v/v) Tnton X-100 ( Figure  6D ).
The staining pattern of a permeabilized neutrophil with Ins(1,4,5)P3 (0.20 mM) as the substrate is presented in Figure  7 .
As was the case with 3-glycenophosphate, reaction product was ob- .. Figure  1A ), sensitivity to levamisole, and susceptibility to labeling by DBSA ( Figure  4 ). Treatment of the cells with this reagent inhibited the deposition of reaction product at the cell surface ( Figure  6C ) but did not affect the staining within the granules on subsequent permeabilization of the cells ( Figure  6D ). Enzyme measurements performed on DBSA-tneated cells revealed that c. 50% ± 20% of the membrane-bound enzyme was inhibited, whereas the cytoplasmic enzymes tested were not affected ( Figure 4) . These studies suggested that the alkaline phosphatase of neutnophils is distributed between the plasmalemma and granular membranes. Enzyme at the granules would not be accessible to DBSA. A previous fractionation study on guinea pig neutrophils localized alkaline phosphatase both to the specific granules and to the 100,000
x g microsomal fraction (34). Alkaline phosphatase is tightly bound to the specific granules of rabbit neutrophils (36). In contrast to the membrane-bound enzyme, the soluble phosphatase is highly specific (Table 1) , unaffected by levamisole (Figure 1B) , and exhibits a neutral pH optimum ( Figure  3) . Fractionation studies were consistent with a cytoplasmic location for this enzyme (see text), although reaction product was not observed in this region during the cytochemical studies ( Figure  7) . This may simply indicate that the enzyme is too diffuse in the cytoplasm to effect the deposition of cerium phosphate. The activity of the soluble enzyme is only c. 20% of that of the membrane-bound enzyme ( Figure  1A) , and the threshold value ofphosphate required for deposition of reaction product is unknown. Some of this enzyme or reaction product may also have been extracted from the fixed cells during the permeabilization procedure, which results in a loss of cytoplasm.
Soluble and membrane-bound phosphatases that are specific for Ins(1,4,5)P3 and which exhibit pH optima around 7 have been described from a variety oftissues (e.g., 11-14,17,18; for review see 9,10). Nonspecific phosphatases active against Ins(1,4,5)P3 have also been described in platelets (11) and rabbit neutnophils (17,18).
It would be interesting to know ifalkaline phosphatase is nesponsible for the nonspecific phosphatases in these cells. As noted herein, levamisole may be a particularly useful reagent for rapidly sorting out this possibility.
In conclusion, studies reported here suggest that although neutrophils contain a membrane-bound enzyme that is several times more active against Ins(1,4,5)P than that of a soluble phosphatase which is also present in these cells, the soluble enzyme is likely to be responsible for the catabolism of Ins(1,4,5)P3 generated duning cell stimulation. Moreover, these studies highlight the utility and power of ultrastructunal enzyme cytochemistry in unraveling such issues.
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